Expanding the clinical and molecular spectrum of thiamine pyrophosphokinase deficiency: a treatable neurological disorder caused by TPK1 mutations.
Thiamine pyrophosphokinase (TPK) produces thiamine pyrophosphate, a cofactor for a number of enzymes, including pyruvate dehydrogenase and 2-ketoglutarate dehydrogenase. Episodic encephalopathy type thiamine metabolism dysfunction (OMIM 614458) due to TPK1 mutations is a recently described rare disorder. The mechanism of the disease, its phenotype and treatment are not entirely clear. We present two patients with novel homozygous TPK1 mutations (Patient 1 with p.Ser160Leu and Patient 2 with p.Asp222His). Unlike the previously described phenotype, Patient 2 presented with a Leigh syndrome like non-episodic early-onset global developmental delay, thus extending the phenotypic spectrum of the disorder. We, therefore, propose that TPK deficiency may be a better name for the condition. The two cases help to further refine the neuroradiological features of TPK deficiency and show that MRI changes can be either fleeting or progressive and can affect either white or gray matter. We also show that in some cases lactic acidosis can be absent and 2-ketoglutaric aciduria may be the only biochemical marker. Furthermore, we have established the assays for TPK enzyme activity measurement and thiamine pyrophosphate quantification in frozen muscle and blood. These tests will help to diagnose or confirm the diagnosis of TPK deficiency in a clinical setting. Early thiamine supplementation prevented encephalopathic episodes and improved developmental progression of Patient 1, emphasizing the importance of early diagnosis and treatment of TPK deficiency. We present evidence suggesting that thiamine supplementation may rescue TPK enzyme activity. Lastly, in silico protein structural analysis shows that the p.Ser160Leu mutation is predicted to interfere with TPK dimerization, which may be a novel mechanism for the disease.